Antibodies
which have been covabentbv linked to histochemicably demonstrable enzymes have been used to locate cellular antigen (2, 3, 5, 12, 18, 21, 28, 30, 36 (15) in the presence of' horseradish peroxidase, usually at a pH of 7.6 (8. 18, 21, 27) . Since the pH optimum with most substrates of' HRP is less than this value t7, 9, 10, 17, 23. 31, :32), we investigated the effect of pH on the sensitivity and specificity of' the method.
The generally accepted reaction mechanism for HRP i ivobves an enzyme-bound free radical (25, 35) .
It is not known whether the free radical is derived from the hydrogen peroxide or f'rom the hydrogen donor, but both henzidine (which is quite similar to 3,3'-diaminobenzidine) (20. 33 and hydrogen peroxide (1, 6, 13. 19, 22. 26) form f'ree radicals, especially on exposure to light (22, 26) . The formation of f'ree radicals is thought to be responsible for many oxidations of organic compounds (1, 6, 13, In order to be practical, the stain must also be capable of specifically precipitating on the antigenic structure even though the peroxidase is not originally a part of that structure. These conditions were met by reducing light-catalyzed oxidation of' the substrate and by carrying out the histochemicab reaction at a pH which is closer to the optimal pH of' HRP. Since the pH optimum of HRP is less than 6.5 for most substrates (7, 9, 10, 17, 2:3, 24, 
